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ABSTRACT

B

UPS is an equipment which is used to be an emergency electrical

generdtor while the main electrical generator work -improperly. There

are many electrical equipments and other devices that 4 redularly

current geﬂeratof is needed for working properly.The principle of UPS

is 'that it will adapt the-AC to be the DC and later charge it in the

battery for generating current to load by the inverter which will

adapl the DC to be the ‘AC once again. for this project ,We use Lhe

principle of inverter circuit design which usés the pulse width nodu-

-lation priciple (pwm) by using the high frequency pulse sine modula-

-tion for switching and use the power MOSFET device as a switch.
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Kelative n8v=2an vnn_do-v:_nv. Atuv

Dol .!Ian mOmzmmf

at § = 100 °C, B = 320 mT in ACPmin T >1000 ~° T 77 ST o
Permissible. induction in centre pole Amv -

with min. cross-sectional area, at § = 100 oC 5320 mT Style 1 - -, -—
Resisdvity (9, measured with d.c. current =1Qm Dimensions in mm A see drawing on the next page *
Curie-point oS ) 2200 °C B Material > glass-{ibre-filled polyamide
Effective total core loss (P) - Minfmum window area ©= -~ X m Nun mmi <

atf= ~u5u.°u§oo B = 160 mT" $2,7W 73 mm

\

ZOCZ.EZO .

The wound coll former and cores may be assembled by means of non-magnetic M3 screws
of studs along the grooves provided. The use of a clamping bar is strongly recommended
to ensure thar the maximum clamping force of aoo N is uniformly distributed over the

cross-section of the outer poles.
The assembly studs can be extended for mounting purposes or to support another sub-

assembly.
u.“._

Recommended piercing diagram.

R2dl 1t

"o

S

Mean length of turn 7®

approx. 1S g
120 °C
8222 294 38670

Mags, without pins
Maximum temperature .7 ’
Catalogue number .

© . ¢
Note The coll former {s supplied without pins. These must be ordered separately under
the catalogue number 8222 294 38770. The minimum order quantity is S000 pins.

re—11,22 0,1 IIQ.—
'

J
£1,2£002 3

L. Ho 0s

Brass dip-solder pin

I




MOTOROLA

* High Isolation Voltage —
Viso™= 7500 V (Min}

® High Cotlector Output Current
@lg = 10mA—
Ic = 5.0 mA (Typ) — 4N25.A,4N26
2.0 mA (Typ) -— aN27,4N28

Pacxage

NPN PHOTOTRANSISTORS AND
PN INFRARED EMITTING DIODES

-+ gallium arsenide LED opticallv coupled 1o silicon onototran-
sistors designed for applications requiring electrical isolation,
high-current transfer ratios, smail package size anc low cost- such
as interfacing ana coupiing systems, phase and feedback conrrols,
solid-state relays and generai-purpose switching circuits.

s Excellent Frequency Response —
300 kHz (Typ}
® Fast Switcning Times @ Ic = 10 mA
lon = 0.87 us (Typ) — 4N25,A.4N26
2.1 us (Typ) — &N27,4N28
ot = 11 us (Typ}— 4N25.A,4N26
3.0 ps (Typ) — 4N27.4N28

® Economical, Compact, Dual-In-Line ® 4N25A is UL Recognizea

File Number E5a815

4N25, 4N25A
- 4N26
4N27
~4N28 7

OPTO-
COUPLER/ISOLATOR

TRANSISTOR OUTPUT

*MAXIMUM RATINGS (T 4 = 259C unless otherwise noted).

¥

,._,...
et
e
S
et

K Rating R |_Svmbat | Value T Unit
INFRARED-EMITTING,DIODE MAXIMUM RATINGS &
Reverse Voliage VR 3.0 Voits 5
Forward Current — Continuous ig 80 mA 6] [5) [4]
Forward Current — Peak M ig 3.0 Amp
Pulse Width = 300 irs, 2.0% Duty Cvcle A B ,
Total Power Dissipation @ Ty = 259C Pp 150 mw / i
Negligibie Power in Transistor rlk
Derate above 25°C 2.0 mw/oC LY L_I
PHOTOTRANSISTOR MAXIMUM RATINGS A c
Collector-Emitter Voltage Veeo 30 Volts PN S
Eminter-Cotlector Voltage Veco 7.0 Voits P i
Collector-Base Voltage veso 70 Voits L : 7 r
Towl Device Dissipstion @ T 4 = 25°C Pp 150 mw j
{Negligible Power in Diode _.1' G L_ I-D |
Derate above 25°C 2.0 mW/oC .
TOTAL DEVICE RATINGS STYLE 1
Total Device Dissipation @ T4 = 25°C P T 20 mW PIN l ‘:\:_?,?gm
Equat Power Dissipation in Each Element 1 NC
Derate above 25°C 2. mw/C 4 EMITTER
Junction Temperature Range & Ty ~55 w +100 o¢ : gggémon;
Storage Temperature Range Tsrg -55 1o +150 °c fofes
Soidering Temperature (10 5} 260 °c 1. DIMENSIONS A AND B ARE DATUMS.

*1indicates JEDEC Registered Data. \

FIGURE 7 ~ MAXIMUM POWER DISSIPATION

Figure 1 is basad upon using himg
¥alues in the equstion.

2 1S SEATING PLANE.

3. POSITIONAL TOLERANCES FOR LEADS:
11 0.13 10.005GN T | ABGR

4. DIMENSION L TO CENTER OF LEADS

WHEN FORMED PARALLEL,
5. DIMENSIONING AND TOLERANCING PER

: 0 T ! . | TyroTa = Resa (Po1+ Ke Pog) ANS? Y14.5, 1973,
: T ST T asoc T where : TMILLIMETERS]  INCHES
g 1 Tj1 Juncuon Temperatwre 1100°C) OIMi MIN | MAX | MIN | MAX
& i ! \ ! Ta Aambient Temperature A }g :g ; 32_}_0_._.3%
% 100 s N . X 3 -
H ! Az g Junction 10 Amoient Thermal - -
& — 500C ' faa 92 .08 1 0.1 .200
$ H ——— ] \ ' R 1500°CW) D G411 .51 10076 [ 6.030
2 ) \ i \: © fpy Power DrssiBation in Ghe Chip 02 s.u .n; 11 % ]
§ -'\ﬂ'c \ E X . Pp2 Power Diusiostion in Other Chip ” ui%—sjrla—grm
H 1 7Kg Thermst Coupling Coefticrent 254 | 3.81 10,100 1 6,150
< \ \ \ : (20%) (L1 7628sC 0.300 8SC
K 7 }  Examot Wi 00 [ 150 ] 06 | 150

‘ \ | LN e o e ANE NN ML

00 120 A0 i1 ). .|
’ N 'o‘: Av(:u mw‘:u mss:nnom»m l € Ta = 50°C. the 1anssior =
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4N25, 4N25A, 4N26, 4AN27, 4N28

LED CHARACTERISTICS (T4 » 259C uniess otherwite noted)

Charactenstic Symboi Min Ty Max Unit
*Reverse Leakage Current ir - 0.005 100 N BA
(VR =3.0V,Rg = 1.0 M ohms)
“Forward Voitage Vg - 1.2 15 Voits
g = 10 mA}
Capacitance c - 40 - | of
(VR=0V,{=10MHz) . - . U SO -_ I =
PHOTOTRANSISTOR CHARACTERISTICS (T, « 25°C ane TR * O uniess ornenwise notea)
*Coitector-Emitter Dark Current AN2E, A aN26, 4N27 Iceo - 3.5 50 nA
© IVcg =10V, Base Open! 4N28 - - 100
*Coltecror-E3se Gark Current l¢cBo - - 20 nA
Vep = 10V, Emitter Open) :
*Collector-Base Breakdown Voliage VIERICBO ‘70 - - Volts
He = 100uA, 1g =0}
“Coliector-Emitter Breakdown Voltage V.BRICEO 30 - - i Vvons
{ig=1.0mA, ig ~ 0!
“Emuter-Collector Breakdown Voltage VIBRIECO 7.0 8.0 - Voits
{lg = 100 uA, Ig = 0)
OC Current Gain heE - 328 - -
(Vee = 5.0V, Ig = 500 uA) N
COUPLED CHARACTERISTICS (T4 = 25°C untess otnarwise notea)
*Cotlector Qurout Current {1} L4N25, A, 4N26 e 2.0 50 - mA
(Veg = 1OV,|F110mA,IB-0) > 4N27,4N28 1.0 2.0 -
Isolation Surge Voltage (2, 5) Viso ) Volts
{60 Hz Peak ac. 5 Seconds) 7500 - -
{60 Hz Peak) t4N25, A 2500 - -
*4N28, 4N27 1500 - -
*4N28 500 - -
(60 Hz RMS for 1 Second) {3) *aN25A 1775 - -
isolation Resistance (2) - - 1011 - Ohms
(V =500 V) ! .
*Coitector-Emitter Saturation VCElsat) ~ 0.2 0.5 Vors
g = 20 mA, I = 50 mA)
Isolauion Capacitance (2) 3 = 0.5 - pF
(V=0,{=10MHz)
Bandwidth (4) - - 300 - kHz
{ic = 2.0 mA, R = 100 obms, Figure 11 (2}
SWITCHING CHARACTERISTICS
Delay Time 3 4N25, A, L AN26 1] - Q.07 - Hs
3 tic=10mA, Vee =10V 2N27,4N28 = 0.10 -
Rise Time | Figures 6 and 8) 4N25, A, 4N26 T = 0.8 - ® us |
4N27, aN28 - 2.0 -
Storage Time 4AN25, A, 4N26 1 - 40 - HS
fle=10mA, Vg 10V 4N27,4N28 - I 20 -
Fall Time Figures 7 and 8) 4N25, A, aN26 8] - 8.0 - us
4N27, 4aN28 - 8.0 -
*Ingicates JEDEC Regisiered Data
(1) Puise Test: Pulse Width = 300 us, Duty Cyele € 2.0%.,
(2) For tnis test LED nins 1 and 2 are €oOmmon ana phorotransistor pirs &, 5, ans 6 are common.
(3) RMS Volts, 60 Hz2. For this test, pins 1,2,and 3 are common and pins 4,5, and 6 are common.
(4) g acjusted to yieid Ic = 2.0 mA and i, = 2.0 mA D-0 at 10 kHz, 2
15} isolation Surge Voitsge, Vi50. is an internat oevice dielectric breskgown rating.
DC CURRENT TRANSFER CHARACTERISTICS
FIGURE 2 - 4N25 A,4N26 FIGURE 3 ~ aN27,4N28 .
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4N25, 4N25A, 4N26, 4N27, 4N28

ol

vy, INSTANTANIEDUS § ORWARD

1 TIME Gt

TYPICAL ELECTRICAL CHARACTERISTICS

FIGURE 4 — FORWARD CHARACTERISTICS
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FIGURE 6 —~ TURN-ON TIME
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4N25, 4N25A, 4N26, 4N27, 4N28

FIGURE 11 — FREOUENCY-RESPONSE TEST élRCUIT

. FIGURE 10 — FREQUENCY RESPONSE
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TYPICAL APPLICATIONS

FIGURE 12 — ISOLATED MTTL
TO MOS (P-CHANNEL) LEVEL TRANSLATOR

1 b

FROM MTTL
LOGIC r
[

(5.0 mAPULSE) |

MPSES16  TO MQS CIRCUIT

FIGURE 14 ~ POWER AMPLIFIER
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FIGURE 13 — COMPUTER/PERIPHERAL INTERCONNECT
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SCL4046B
SCL44468B

FEATURES

4 Very low power consumption — 70 pW {typ)
@15 = 10kHz, 5vdc

4. Operating frequency range (no offset) —

Up to 3MHz (typ) @ 10Vdc (SCL4046B)

Up to 4MHz {typ) € 10Vdc {SCL44468B)

Low frequency drift — 0.04%/°C {typ) @ 10Vde

Choice of two phase comparators:
1. Exclusive-OR nétwork
2.-Edge-—controlled memory network with

phase-pulse output for tock indication

VCO Inhibit control for ON-OFF keying and

ultra-low standby power ccnsumption

High VCO linearity 1% (typ)

Source-follower output of VCO control input

{Demodulator Output)

Zener Diode to assist Supply Regulation

Balanced Output Drive Current Specifications

¢
¢

* e oo o

APPLICATIONS

FM demodulator and modulator
Frequency synthesis and multiplication
Frequency discriminator

‘Data synchronization
Voltage-to-frequency conversion
Tone decoding

FSK-Modems

Signal conditioning -

L E X X X X X X 2

DESCRIPTION

The SCL4046B_ and SCL4446B phase-locked
loops contain two phase comparators, a8 voltage-
controlled oscillator {(VCO), source follower, and
zener diode, The comparators have two common
inputs. The Signal input can be used directly
coupled to {arge voltage signals, or indirectly
coupled (with a series capacitor) to small voltage
signals. The self-bias circuit adjusts small voltage
signals in the linear region of the amplifier. Phase
comparator I {an exclusive -OR gate) provides a
digital error signal PCI¢, and maintains 90° phase
shift at the center frequency between Signal and
Comparator iffputs {(both at 50% duty cycle). Phdse
comparator IT {with leading edge sensing logic) pro- — - -~
vides digital error signals PCILy,,y and Phase Pulses,
and. maintains a 0° phase shift between input
signals {(duty cycle is immaterial})., The linear VCO
produces an output signal VCOgq,,y whose frequency -
is determined by the voltage of input VCOj, and .
the capacitor and resistors connected to pinsClp,
Cig, R1, and R2, The source follower output,
Demod Out with an external Tesistor is used where-
the VCO;j,, signal is needed but no loading can be - .
tolerated. The inhibitinput Inh, when high, disables™
the VCO and source follower to minimize standby
power consumption, The zener diode can be used
to assist in powe: supply regulation. —.

-~

—
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CONNECTION DIAGRAM
{all packages)

ZENER

IG P
SNO

DEMOD OUT

o vco

UT g2 R1 IN
1 | ] 1 !

15 14 13 12 11 10

SCL4046B SCL44468

2 3 4 5 6 7

i j 1 1 )]

PCT VCO INH C1  C1

. ouT oUT - (a) {8)

PHASE cOoMmP
PULSES N

Voo
i

1

Add suffix for package:

< C 16-pin Cerdip
[ D 16-pin Ceramic N
= E  16-pin Epoxy
F  16-pin Flat
H Chip ’

~

RECOMMENDED OPERATING CONDITIONS

For maximum reliability:

DC Supply Voltage ~ Vpp-Vss - 31015, Vdc
Operating Tamperature . Tp T S
C. D, F,.H Device - -55t0 +125 ©OC

* E Device 4010485 ©C _

>

o :
mO Omw

G Fig.te




/CO SECTION

The VCO requires one external -capacitor (C1)
and one 10 two external resistors (R1 or R and
R2). Resistor R1 and capacitor C1 determine the
frequency range of the VCO and resistor R2 en-
bles the VCO to have a frequency Offset if re-

10'2Q0) of the
quired. The high input impedance |

NCO simplifies the design of low-pess filters by

permitting the designer a wide choice of resistor-to-
capacitor ratios. In order not to toad the low-pass
filzer, a source-follower output of the VCO input
voliage is provided at terminal 10 {DEMODULA-

AL m i

TORDUTPUT). If this terminal is used, a Ioa;! E
resistor (Rg) of 50k{} or more should be connected 3

from this terminal 10 Vgg. If unused, this terminal

should be left open. The VCO can be connected .
directly or through frequency dividers to the com-
parator input of the phase comparators. A full -
CMOS logic swing is available at~the output of the.
VCOC. A logic 0 on the INHIBIT input "enables™
the VCO and the source follower, while a logic 1’
“turns off™ both 10 minimize stand-by power. 2

i

consumption, B
; .

L,

“

PHASE COMPARATORS

The phase-comparator signal input .(termina.I 14.)
can be direct-coupled provided the signal swing is
within CMOS logic levels [ logic “0"% 30% (Vpp_
Vsg), logic "17 2 70% (Vpp-Vss!]: For smaller
swings the signal must be capacnive!\' coupled to
the sel{-biasing amplifier at the signal input.

Phase comparator 1 is an exclusive:OR newwork;
it operates analogously to an over-driven _balanced
mixer. To maxjmize the lock rang@, the sugpal and
comparator-input frequencies must have 23 .50%
duty cycle. With no signa! or noiss 00 the signal
input, this phase comparator has 8n 8verage output
voltage equal 10 Vpp/2. The low-pass filter con-
nected to the output of phase comparator.I supplies
the averaged voltage to the VCO input, and causes
the VCO to oscillate at the center frequency (fo).-

The frequency range of input signals on which
the PLL will lock, if it was initially out of lock,

" is.defined as the frequency captur@ Fange (2fe)

The frequency range of input iigf"-"s on Wh'c.h
the loop will stay locked if it was initially in Jock is
Jdefined as the frequency lock rangé {21.). The
capture range can mot.exceed the lock range.

With phase comparator I, the range of frequen-
cies over which the PLL can acquir® tock {capture
range) is dependent on thé low-pass-filter character-
istics, and_can be made s large a8 the 1ock range.
Phase-com‘paraxofl enables a PLL syslem 10 remain

in lock in spite of high amounts of noiseé in the in-

E
One characteristic of this type of phase com- °
parator is that it may lock onto input frequencies -
that are close to harmonics of the VCO center- °
frequency. A second characteristic is that the phase |
angle between the signal and the comparator input !
varies between 0° and 180°, and.is 90° at the center _
frequency. Figure 2 shows the (typical) triangular

phase-to-output response characteristic of phase- -
comparator L. Typical waveforms for a CMOS

phase-locked-loop employing phase comparator I

in locked condition is shown in Figure 3.

. . P
© AVERAGE OUTPUT :
s \ VOLTAGE - ;

gi DD .
S ;,.-. e
. o {
R = - - -1
J 3 Yooz RE

3 . -
b N . LAl %
Oy a3 o 3
4 65 - 1 S I
2/ £ 90° 80* . R

. . 3

-, . SIGNAL-TO- COMPARATOR . 5
" INPUTS PHASE DIFFERENCE =
B
K

Fig. 2 — Phase-comparator I characteristics at :
low-pass filter output,

put signatl. .-
- LS o . . v «:
7
: . = — ; i
g i . R ¥
Co A
PHASE COMPARATORI 3
—_ SIGNAL INPUT nsam.mm 2
‘input State >
VCO OUTPUT (TERM 4 }e -
COMPARATOR INPUT __J-—I__J— .
{TERM 3) 4
X x PHASE COMPARATOR I ° rl [" ] l ! 3
OUTPUT (TERM. 2} —Vop | &
. Co %
SI:'? : |nm‘J VCO INPUT (TERM.9)e SN~ s
LOW-PASS FILTER - —_ h:
PC I Out OUTPUT . .. _ . .- ISs

p ~ Fig. 3 -—'Typiﬁl w.vaform§ employing phase comparato§ Iin locked condition A

-« -

146




PHASE COMPARATORIT

Inout State
Sig Comp
in in
3 State
1 PCIZOut ° Outputl Disconnected ?
Phase Pulses ] 1 ]

SIGNAL INPUT (TERM. 14} _ﬁ

VCO' OUTPUT (TERM 41+
COMPARATOR INPUT
(TERM 3) =

PHRASE COMPARATOR I
OUTPUT (TERM 13)

A

‘vz r] ) J-

(AR R S .

T . N

e

-Vss
Y -
VCO INPUT (TERM. 9)s | T 2 P 0D
LOW-PASS FILTER ~Vss .
ouTPUT Jally ) -
23 /s ~Vpo -
E : ll
- PHASE PULSE [TERM.!) _u ' Vs .
WOTE: DASHED LINE 1S AN OPEN-CIRCUIT CONDITION 2 I

Phase-comparator II is an edge-controlied digital
memory network. It consists of several fiip-flop
stages, control gating, and a three _state output
circuit comprising p- and n-type drivers having a
common output node. When the p-MOS or n-MOS
drivers are ON, they pull the output up to Vpp or
down to Vgg, respectively. This type of phase com-
parator acts only on the pusitive edges of the signal
and comparator inputs. The duty cycles of the
signal and comparator i mputs are not important
since positive transitions comrol the PLL system
utilizing this type of comparator. {f the signal lags
the comparator input in phase, the n-type ouiput
driver is maintained ON for a time corresponding
to the phase difference. |f the comparator input
lags the signal in phase, the p-type output driver is
maintained ON for a time corresponding to the
phase difference. Subsequently, the capacitor volt-

. age of the low-pass filter connected to this phase
comparator is adjusted until the signal and com-
parator inputs are equal in both phase and frequen-
cy. At this stable point, both p-fnd n-type output

Fig. 4 — Typical waveforms employing phase comparator I in locked condition,

»

drivers remain OFF. Thus, the phase comparator
output becomes an open circuit and holds the volt-
age on the capacitor of the low-pass filter constant.
Moreover, the signal at the “phase pulsesoutput is
a high level which can be used for mzhcatmg a
locked condition, Thus, for phase comparator O,
no phase difference exists between signal and com-
parator input over the full VCO frequency range.
Moreover, the power dissipation due to the low-
pass filter is reduced when this type of phase com-
parator is used because both the p- and n-type
output drivers are OFF for most of the signal
input-cycle.

it should be noted that the PLL lock range for
this type of phase comparator is equal to the cap-
ture range, independent of the low-pass filter. With
no signal present at the signal input, the VCO is
adjusted to its lowest frequency for phase com-
parator II. Figure 4 shows typica! waveforms for
a CMOS PLL employing phase comparator IL in 3
focked conditionN ~ & s—onms e e
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. ) DESIGN lNFORMATlON
This information is a guide for approximating R1, R2 2 2k§2, F'ls =10k§2
the values of external components for the . Ci=18pF . -
SCL40468 and SCL4446B in a Phase-Locked Loop In addition to the given design information refer
system. The selected external components must be~ to Figure 5 for R1, R2, and C1 component selec
within the follgwing ranges:_ _ __ . tions, P,
. » N -
. USING PHASE COMPARATOR I USING PHASE COWARATOR I Bedh
ca nrsmcs vcomw::):n-osrur VCO WITH OFFSET - ‘V/OQ‘V.CIT;;O-ULOFFSET VCO WITH OFFSET

VCO Frequency
. Ty
S Yop/2 Yoo ‘ Yooz Ypo voo/2 Vo * o’ Yoo
! VCO INPUT VOLTAGE vEO INPUT VOLTAGE VCO INPUT VOLTAGE VCO INPUT VOLTAGE
. . ~
- -
X . : o . VCO in PLL system will adjust
For No Signai input VCO in PLL system will adjust 1o center frequency,fo 10 lowast pperating frequency. fmin
o 2 f_ = tull VCO frequency range:  —
Frequency Lock Renge, 21 - e ‘
- - 21 * fingx—Fmin B
Frequency Caprure
Range, 2iC S . LN -
RyCe= 2N - N .
. . ATA
e, d . fhax ¥
. . 3-2 . N . . R
- *
“ Leop Filter - o 'C =L o
- Component 7 Con IS !
; 3 voon. -, \COoNAL
Setection N S CR5 13 )¢ ~ Q4C
- - - PR - - - Sy e e carae s o - . :
_ ; For 2 fc,sec Ref. - - 40’«\7( I
< o « ¥ -5 - -~
. A \E '!mﬂ\ 4 '(»v\ ,q\ .
. g - -
Phase Angle betmeen w":t center frequency (o), approximating 0° snd s 0 in lock
Signal and Cornparator ..180° st ands of lock range (21} .
Locks on Harmonics of ~ n N Yes PO 15 No -
1 Center Fraquency 32 4
. Si'wf( input Notse 5 | High 2 b — pos > . L low T £
. Rejection - . o ~ - .
A
J . - — Given: 1, —Given: {_ ang fr — Given: {may — Given: fmin & fmax 1=
: . - - Use {, with Fig.5e 10 — Csalcuiate {nin from ~ Calcuiste fg from | < Use tmjn with Fig.5b .
datermine R1 and C1 the equation the equation to determine R2andC1
N 4 fmin=fo — L . ‘ _'mn T fmax
— Use {min withFig. 5b 0”2 . — Caiculste Tier !
e - I 10 determine R2 and C1}  _ Use f, with Fig.5s to g P t
- —ve - -t RERRRY 4 e . - mae wmiowl Seoas - - -awe: . - X
: - N fngx “T T Wetermine R19nd C1 ] 7 rige AT ith FigSe
veco . - Caleutate 5 2 = p .. fmin .
Component C . trom the equation - . w ?uermme P I
Selection . 9 i+ L T ratioc R2/R1 10 i
- e o - - obtsin R
- tmin fo-fL - - -
{max . e 7
= Use— with
LT . min - LR - . S - LI
Fig.5¢ 10 aetermine - .
- . s . ' ‘L retio R2/R1 10 obtsin '_‘: I . * . e
B t. A R1 - T 3
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ELECTRICAL CHARACTERISTICS ! 3 7
— _
PARAMETER Voo | conpiTions | Tuow 5 C Tuish” | yniny
‘ (Vde) Min, | Max. | Min. | Typ. | Max. | Min. | Max
QUIESCENT DEVICE loo -
CURRENT 5 |inhibit = Vpg - 5 —|oos| 5t — | 150 |uAde
R 10 |Signal Input= - 10 - 100 10 - | 300
15 Voo — | 20 - {02 | 20| - {600
TOTAL POWERDISSIPATION [Py | Inh = Vgg,
_— VCO,, = Yoo
| 1, = 10kHz?
5 | C_=15pF - - — | 0.07 - - - w
. wlrt=ma, | T D DI T D D
15 R2= RS = oo - - - 2‘4 - - - —

NOTES: ! Remammg Stanc Electrical Characteristics are listed under “SCL4000B Senes Family Specifications”.

? TLow =-55°C for C, D, F, H device.
= —40°C for.E device.
TrigH = +125°c for C, D, F, H device.
=+ 85°C for E device.
3 vco output (pin 4) and Phase Comparator Qutputs (pins 2 and 13) have been designed for .

balanced output dnve current specifications. Consult Family Specifications.

25°C o
PARAMETER CONDITIONS Voo : : UNIT
. Min. -|  Typ. Max.
VCO SECTION .
MAXIMUM OPERATING| frmae 3 v
FREQUENCY - L1y - 1 S
__ .SCL4D4ESB 2RI B -
ST LN S R2 = 10k 50pF | 5 05 0.8 - | MHz
. . MCOW = Voo 10 1.0 15 y
S S ¥ N A 15 1.3 1.9 4
= .| 5k s0pF| 5 06 1.0 f A MHz
- 10 14 | 21 -
15 1.8 27
. % 2« s0pE| & | = N30 - | MRz
N R\ v - ""‘9' 10 - 29 -
R .15 - 3.8 -
SCL4446B ‘i R2=e R1 C1 ’
VCO =Voo | 10k 50pF | 5 0.7 1.0 - MHz
B S 10 13 2.0 - '
S : .15 19 238 - :
e - -~ Sk S0pF| & 09 1.3 - MHz
. 10 ] 18 29- - I
- : - - . I 15 25 3.9 -
2k 50pF 5 - 1.8 - MH2
: 10 - 39 -
- . 15 — 5.4 -
| LINEARITY : R2=es
_ . VCOw = 25203V, 5 - 1 —_ %
: R1>10kQ . —
VCO,y = 5.0¢25V, 10 - 1° -
“R1>400k$2 - ]
P VCO = 7.545.0V, 15 - 1 -
: - L] RI>IMQ - s -




C ~ ELECTRICAL CHARACTERISTICS (Continued)

i “
HCOTTeS

—-_——-— —_— —_ e == - - - -— P ]
PARAMETER , ) +2"C i-g:
- 'R ER _ CONDITIONS Voo e T Tro | Wax. UNIT |
VCO SECTION (Continued)
TEMPERATURE-
FREQUENCY - . .
STABILITY L .
No Offset - * |R2=e : 5 - 0.12-0.24 -
- 10 - 0.04-0.08 -
. 15 - 0.015003 | —
With Offset -~ R2< 10X Rt [ - 0.06-0.12 )
’ 10 — .| 005041 -
- _ 15 - 0.03-0.06 | -
INPUT RESISTANCE Rin T B
(VCO,,) - 5,10, 15 ~ 10¢ -
OUTPUT DUTY Al valid input combin- :
CYCLE ations and voltages - 50 —
QUTPUT TRANSITION k. . 1t ’
TIME TLH TR G, = BOpF 5 - 100 200
- 10 - 50 100
= o 15 = 40 80
PHASE COMTARATORS ‘
INPUT RESISTANCE - B ~ _
Signal fnput  [Rin - . Yoy 401 3 -
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FEATURES ~

& Schmitt Trigger Action on each Input with no
External Components

¢ Quad 2-Input NAND Configuration

0',Noise Immunity Greater than 50%

¢ No Limit on Input Rise and Fall Times

¢ Balanced Output Drive Current Specifications

DESCRIPTION

The SCL4093B eonslsts of four Schmirtt
trigger circuits. Each circuit functions as a 2-

input NAND gate with Schmitt trigger action on

both inputs. The gate switches gt different points

for positive- and negative-going signals. The differ-:

ence between the positive voltage (Vp) and the
negative voltage (V) is defined as the hysteresis
voltage (V).
environments and in wave and puise shapers and
multivibrators. '

- LOGIC DIAGRAM

1§ E——P=or

. AB
. ‘All inputs protected by
Standard Protection Network

This device is useful in high-noise -

o

PG PP USSP B S

-
wo s B 1

B - S U,

- CMOS
- QUAD SCHMITT TRIGGER -

CONNECTION DIAGRAM
{all packages)

Vpp 4A 4B 4Y 3Y 3A 38
1 1 1 1 | | 1]

14 13 12 11 10 9 .8

SCL40938
1- 2 3 4 5 6 7

4 N R S A T O N
1A 1B 1Y 2Y 2A 2B Vgg

Add sutfix for paékage:

C. 14-pin-Cerdip
D -14-pin Ceramic
. E  14-pin Epoxy
F  14-pin Flat .
H ~ Chip :

RECOMMENDED OPERATING CONDITIONS

For maximum reliability:
. DC Supply Voltage Vpp-Vss

. Operating Temperature TA
C, D, F, H Device
E Device .

3to

18 Vde

" 55104126 oC
4010 +85 ©C

7
BLOCK DIAGRAM .
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A
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i ) ELECTRICAL CHARACTERISTICS

-STATIC CHARACTERISTICS -3

PARAMETER I 1\\',30, .conpITions | Jeow® - | 25t TuiH® | yning}
K Min. | Max. | Min. | Typ. | Max. | Min, | Max, o
QUIESCENT DEVICE oo R ]
CURRENT : 5 [Vin=VesorVop| ~— | 005 | — .000s{005 | — |15 |uAde
10 Al valid input - 10.10 ~ 0.001 [0.10 - .3.0
15 |combinations - 10.20 — 0.002 10.20 - |'6.0 .
POSITIVE TRIGGER Vp R
THRESHOLD.VOLTAGE M) 5 ’ 3 typ 291typ 281twyp fvde | -
’ R R R 0 5.9 typ 59 typ * 5.9 typ O
. 15 N 1 8.9 typ- 8.9 typ 8.9 typ- R
NEGATIVE TRIGGER Vi
THRESHOLD VOLTAGE Ve 5 2.6 typ 2.3 tvp 2.1 typ Vde |} .
. . - - 10 4 typ 39 typ 38typ -
15 | . 5.5 typ 5.4 typ 5.3 typ )

NOTES: ! Remaining Statnc Electrical Characteristics are listed under “SCL40008 Series Family Specxflcanons
? TLow =-55°C for C, D, F,H device.
= —40°C for E device.
Thion = +125°Ctor C, D, F, H device. .
=+ 85°C for E device. ‘
3 This device has been designed for balanced output drive current specifications. Consul} Family Specifications.

DYNAMIC CHARACTERISTICS (C, =50pF, To =25°C) . =

. PARAMETER ; (\\,/33) 1 sino ] Typ. Max. Units -} -
PROPAGATION DELAY TIME P Ut G 5 N 300 600 ns |-
. 10 - 150 300 K
: 15 b, 120 240 E:
OQUTPUT TRANSITION TIME rLH. tTTHL 5 - 100 200 ns :‘
; 4 10 = 50 100 .
15 - 40 80
' ) " .. & . -
) SO B .
A i . ;
: ; 4
- i .o s A 5
. -
E
N pee
Voo DRAIN VOLTASE (V&) “%° - ) 5 —— e
20 18 16 -4 32 -1lo '? -? “ 2 0 g6 Voo = 15 V& p:
ey 5 = < 4 f
'va 1 i inton )// -10 H :E_' 35 ;
T v/ 18 - Z 30 5
Yop ==10 Vot 7 aseg & ) :
= 20T 53 Voo = 10 Voc 2
== y = g o 1z
25 € :
- E 15 A A -4
ol g 77 1~
33 3 /J 5 vée ')
r 5 2 siyAa Vo= 1. =25°C A
Vg == 15 Vie ,/ -40 % ¢ “l | am2Cq r‘
FT Tommeqe 2 oY o2 4 6 8 10 2 w8 o2 )
> —1 I ¥Yoe. DRAIN VOLTAGE (Véc) %
; . mn — - - -— - —— B
- o - e - - --1 — - : o
Typlcal P-Channel ' " : A Typical N-Chann-l' c
Source Current Characteristics ) . "Sink Current Characteristics




. 0

SCL4093B (Preliminary)
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